Development and physical characterization of sorbitan monoester niosomes for insulin oral delivery.
Niosomes of sorbitan monoesters (Span 20, 40, 60, and 80) were prepared using the film hydration method without sonication. Unlike the other surfactants, Span 80 did not form niosomes in the absence of a sufficient amount of cholesterol. The size of vesicles depended on the cholesterol molar ratio or charge incorporation. The amount of insulin released in simulated intestinal fluid from Span 40 and 60 was lower than Span 20 and 80 vesicles. Vesicles containing Span 60 showed the highest protection of insulin against proteolytic enzymes and good stability in the presence of sodium desoxycholate and storage temperatures.